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TITLE 



RARE EARTH PERMANENT MAGNET 
AND MANUFACTURE THEREOF 




ABSTRACT : PROBLEM TO BE SOLVED: To mold slurry by fully filling a cavity with by inserting a 

supply tube communicated with a slurry supply means into the cavity, and filling the cavity 
of the molding machine with the slurry, while injecting the slurry and taking out the slurry 
supply tube as needed. 

SOLUTION: A dice 1 is lifted, a cavity 3 having a specified capacity is formed on the upper 
part of a lower punch 2, a slurry supply tube 6 is brought down and its leading edge is held 
at a prescribed position close to the upper plane of the lower punch 2. Then, a slurry 
supply means 10 is operated to supply the cavity 3 with slurry 100 in a tank 13, through 
piping 1 1 and the slurry supply tube 6. Then, before the slurry supply means 10 completes 
supplying a prescribed quantity, the slurry supply tube 6 is lifted to store its leading edge in 
a sliding board 8. This the lifting operation may be performed in a timing where the 
capacity held by the slurry tube 6 is supplied in time. 
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KMMC91] R-Fe-B^ (RliY*Str*±S7C 

* 9 y -<o#i^i&3gii l/c* 7 y — *mm 
v^^^y-^^fc^^^^-r^^ir^iitm^-r?) io 

[tf*S 2 ] 7 0-85 fi*%CD7 7 y — SrfflV \ 

^ 7 y -»#t^#s(cigii ltc* 7 y <d^&- 

mmtlht SI$H^H= 1 2T- 1 7£JLhW«ffl»rfc 
<5»#>S 2 f'ta!c<75^r±^<A^W$St^fe 20 
[3*#>S4l R-Fe-B^ (RteY$^tf*±3g7G 

yv-tm-) ^7y-ow&^(diiibfc^7 

[W*«5l R-Fe-B| (RI4Y&£trt&±3E7G 

^>5*>ia*fcf±2aei±) t»iKi»t 30 

2 t- 1 7 mi^mmi'&ziffimfD*^ t-f^i; 
7 7 y -tw^^A u 3f-v >c <z>jasfl»^±*»- 
fatt-c^sa Lfc7> 7 y m±Jj&\ t mm~mmm 

ft, 40 

18*#S8 ] it*! 1 7!»M 3 vtf^cgalfeAfSt 
*J£-CtSiU ^WM^^llWT-R (RiiY 
-3tf#r±^7t^W9-bia^fc(42m^±) ^2 7. 0 
-31. 0%, BfcO. 5-2. 0% N/450. 02- 
0. 15%, Od>0. 2 5%J£AF, C#0. 1 5%W 50 
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~F, gaFPds F e -ttfeS c\ t ^S<>: -T5*±S7lcA^ 

Ht#>S9l FeCO— ^Sr, Nb 0. 1-2. 0 
%, Al 0. 0 2 — 2. 0% Co 0. 3 — 5. 0 
% Ga 0. 0 1—0. 5% Cu 0. 0 1 — 1. 

o %<d o *> i mztzte 2 mxtxwm-tz r <t t 

[si* 1 ! i o ] fiS^fl=©lB* <Dffiffli^o# # 3 o/ 0 j^ 
[0 00 il 

[0002] 

CBH\ X7])-b%Ft) S^cU ^7y-ss^is 

«±» ^»^o. 2 5%sxr^-r^c\bi^mxh 

(BH) max^ci^S. 
[0003] 

[3§H^fi¥$: L =t 9 b -f&WtM] W&mizm V n^, ^ 7 

tm<. **t*T4<D±£& j &im\z£^xi3m*$.X' 

[0004] SffiS L/c J; 9 t3*dJg*Maa5l4S5BttSR# 
tt*»p>ns^, J: U ^fc^sjftfe bHSfctt 
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-r) t. wft^mmztzim (jmmimtwr) 
<d 2 wm-h <o . m?rz> j: i \zmmm&^mm 
mmm^it-<xmm!m^^^^r^\ ^<Dtz.mm<r> 

zmmxix mmim-sm-ttttz.^ *W7j 
V\ u>>u m^sst^^y-^*^^ 
tin* «*t#e*ijw(£T^BaH* s S)So 

[0 0 0 5] «Bfl¥9-9 4 8 1 4#»r % ^rdJg^C^ 20 

04j^M-«t5t^ ^9y-<7>^ft^^S5oi, m 

mmg£&5 0 tlSWT^^tU t*7V 5 3 
i"5 ^^5 1 ±®£»3M£ 5 4 T^fibSfe^HS^ 
y K 5 5 Sr^r U v K5 5 fr.ttWte/ 6 £ 

bry--f 5 3cdmp^^4B-< Zkoizmhi-x 

7 y fr-/ 5 3 ±jjx <o msu m&>mr l 

tzbm^v K5 5 £^-f 7 5 1 ±*»P>iS»r5t©-C 30 

•v tTV \-mmm~tez>£. o \zgm&>*7 y — 

1) SiAflW (EE (a) ) 

X/U5 6 (dj; 19 , df-f tTV 5 3<D±jjfab&A 
ZiXtc^yV — 1 OOfi, df^fcTV 5 3cojSo^i9T 40 
/O^" 5 2 <0±ffitCf ijjg L, ]) -(DfeZtk CZo 

2) £EA«t^8 m (b) ) 

r<DX7y- * 7 y — <£> i mi^X -S^TF <t J£/4* "9 
Sr^CSfltH-, #^&/X/W5 6 75>ib#:<OX7y — 1 00 

K 5 5 TffiT'^. 5 y — TJSjfoJS ■? taJS <b&A£*L<5 0 

3) w^m m (c) ) 

^^5 1, T^O-f - 5 2 RtfflB^J' K 5 5 "CBl&h, 
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[0006] 

[«HSr#!«rf-5fc«xZ5#ga Jfcsglft ±. R - F e - 
JO -^mfcSWifii 

oft»toi«it ^ 7 y -*wm l 

y-^^g^-vt^^icjfAu ^7y-^p±aju/«e 
t^mMB\fs^i s x*? y -^^^m^^r^ t-^-Y tc3t 
*t-« r t ^w^t ltv ^ 0 ^ 7 y -m&w<DB 1 
# ^-r ^ ^if\%. * 7 y -OTstt±}B»6t iuiss^* tr? i 

Tt>J;v\ *S3, ^t'^^J^IiBft^bfc^ST^J: 
J: «9 . ±^irffi±u6So^7 y -f*^^^ 

[0 00 7] £fc, PL<li^7y-5r7 0~8 5fit 
%fc|^g U * 7 y -rofl^^lWcififfi Lfc^ 7!)-ft 

tzx. 0^ 7^7 y -<£«f2 7 o%7mrii^c*fes 
«w«*-*-trc mm^E. cB<te<9. iffimm<r>mm. 

[0 0 0 8] *fc, ms&mfifrbb 7 0~8 5%0M 

mmffi&D2m®*$><o. >zmtm&mtbmm&>* 
<nmfflm<F>h<nm5.b/vb'x-ihz>i)\ fflmmffimz.it 
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&8 5%&mz_Z)t, maasm^Mt^y y— *<?m 
riim wmmmxn. fmmmi-m&tet* 

m^iztiztztb-Z'hv. mmmm^it-^x^mM 

icfc5„ ^(Dtztb, fflmmm-Qizxvv—mgfi^ 10 
izmhriZfimmmmB r *sjbj< & 19 , <m^7 y 

6(C, ?l5^^T«Lfcfi»W^-eNd 2 7. 5 
% Prl. 0% Dyl. 5% Bl. 0% Nb 
0. 5% A 10. 0 5% Co 2. 0%, 00. 15 
% 0. 0 5% CO. 0 7 5% SFe©IM^tt 

btitzmm%&&B r <Dm&*fFf a s^ta^y—m 20 
[0009] &mmf&ztiz*-Y kj-* mm& 

£ &Jtiti Lfc* Ill 7 l3m-ttlSlztbZ!$Mtt&) fcofco 

i/ ^tot^&ttH-,, ^> 7 y — t'7 <o±*-d^tt 

■5, — ^^ScioV^Tfi, ^^-fiS^ 
#3\ $ffi-\~S.74 >BXtfrf^ t 5 0 7^yAS 

t>*B(i. £**8fcT3re3H-^ta*-e#5„ 40 

A:H=7T-8 (fcfc'LT^2. 5) 

B:H=12T-17 (fcfcLT^2. 5) 

&Ltz£ 9 /iWBfe&sfe 9 , Iter H»OB|rot>«we«iff/^ 

Titi ins (a) , (c) [zjfrtxo\zmmmm 

(T— i^^atf) <Dh<DXtemtf:<Dh<DXhZ>A\ 
118 (b) iZjfrfV >Jfft<Dh<nXttm£. 118 (d) 50 
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tCTrrfJ; 0 te3&&<Dh<DX1^^tt}<Dttm^m, * 

<D\&mm.xix Eftvt<Dt i <Dx\-mm\~T?> Ltzmm 

[0 0 10] *&ffl<0%ti&B&ElX R-F e -B5R 
(R |±Y ^tf#i^7C^^ 9 % 1 2 aeuo 

(c^a lt^ 7 y -^p±m L/«eds b§ 1 

«IW R-Fe-B^ (R(iY^tJ*±m 
7t*o5^ia*fc(i2atLh) *±Jg^KOTBW» 

mmu z.(Dimm^izK%m&mmm ^tz 

til^^Kt'fcot, H P g|S@22tl^^1feTd^ 2 m 
m£X±X\ m&H&H=l 2T-1 71^±C0Tl^Glffi{C 

^ bf^-f <Djssi»»p>±*t-iBi»tT^atLfc^7 y — Sr, 
m±jjfi) t mmzmtM^*m-k.xi)\&m \.tzz.t^ 

m&x%, mmjjmxmmxibz> c tnz&mo&± 
mMwBGix mw>m&?&xwmu ffi&w<nm* 
<DMMih^^Wj:m^*Txit3%sxrttm> 

T/Jn$<, t^gf^fl^^ftftW^T-R (RHY^tf 
^±m^Mn 0 *J 1 a*fc»i2mW±) dS2 7. 0~3 
1. 0%, B1r>0. 5~2. 0% N/4^0. 0 2~0. 
1 5%, O^o. 2 5%EIT, C^0. 1 5%OT, 
m*F eX'3bZZb&\mkl.X\,^ 0 Hflfe%i^cA 
a^fi, ^<O^gC0Fe(D-^|5^Nb 0. 1~2. 0 
% Al 0. 0 2~2. 0%, Co 0. 3~5. 0 
% Ga 0. 0 1~0. 5% CuO. 0 1 — 1. 0 
%<D 0 ib 1 W£tz\-Z 2 mX±X-m^i> Z. t fcXZ -So 
[0 0 11] 1®&<DV§3£m&l3Zk<Dbi3<9X'jbZ> 0 WS& 
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zt&K %>±Mjm<Dmx mxE$&v2 7. 0-3 
i. o%t^tii> 0 ^±mm<Dm^3 1. o%%M7t 

3<h, j^£ft«©Rr i ch*B<E*6$#-<fc>3, A>o 
£*&S2 7. 0%*j«reife5i:, M9lgmftfuc^s>sc 

<d o h®mmm&B r t(is*fc*j i h c t>mz.i&T-t 

So ffiot, fi«roii2 7. 0-3 1. 0%£ 
SixS. 0<£*2, fiSS^-CO. 0 5 — 0. 2 5% 10 

t£foz> 0 oro^o. 2 5%&mx_z>m&ax #± 

Tti^LT^ i H c^MST-TSo ifJi&UcJ; 5 

r- f e -Bm>±m&mE<Dzn&-&m&j 

-fekip0>GaS*j i H c &8S#?-5fc&tcfi, 3r±« 

tzM^btlZfmmi&l&B r tMck^^—m (B 20 
H) ma xtiiSvHtttJiofeo ^STO-iot, R 
- F e - BM j«kWiK»^l^ < 0. 2 

ti i Hc^BflOO, *mm<D2 7-3 l%<75faSt- 

^•SB r kWck^*/^-fM (BH) max^#5lt 

0. 0 5~0. 2 5%ii-Srid5$f*U\ 30 
[0 0 12] ctti lll^*to. 0 1—0. 15 
%t£thZ> 0 C<oKfi0. l 5%«fc!>#ix»£t3i, # 

tg7c*6S«^L-C, fiy^3iHc*s(g:T-t-5. C*±. 
0. 1 2%EiTt-t"5ri*s«tiJ«f*L<, 0. 10% 

mtt^ >=?>y bcDcmoikWliMck o . o o 8 %f 

■Cfct), ^^DCifiO. oi~o. I5%i-rsr 
t*s»iU\ *3SW#P»we»&ia»wJ;5i, R-F 40 

e-BmmiMMM&^<nwm!&<n&m-ttLxix * 

±mm. 04, CMtt5R-Fe-BiftlM 

b&X-ZZo ffigfaptoNmtSXSiMFeo. 0 2- 
0. l 5%ii-5 ! K**«ife«b N^:J;6iM4ro 
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ilk mSfc^WZ^R r i c h*@tc#£U 
7m<r>^k%&L.xmmimi&\-,xx *s ri*^ 
wCO^t^lcr^^R r j c h*»aR§ISHfc&#W!lLT 
V^t<Di:%XLbtL-5o NC04#0. 0 2%<fc'9 / >&^ 

§m<D&W%g&-&*btlS£\, \ N«»6S0. 0 2%W± 
Tit, NWfl^iifiPt^oTJgS^itWl^btttf^ii-S 
/4\ N©&5 0 . 15 %£j£|;l5 fc(S*fc*J i H c fcMM. 

fcj&»<=>, N*i, 0. 0 2—0. 15%i:$tt6o £<b 
la*. NftiO. 03-0. l 3%i:t51i/5W*L 

[0 0 13] *3§§1<DR-F e -B^fir±SI*^M8SPEtw 
4oV^T(i, Fe(Z>-gP^Nb, Al, Co, Ga, Cu 
©Hi 2 r k , 

5„ NbC0@^*4. 0. 1 — 2. 0%<t$tv5o Nb 

ffiSmt>S£+&kti:&o Nb©i^«S2. 0% 

mm&88S&Brty&T1rZ>o A i <DW&mx 0. 0 
2 — 2. 0%«fc £tb<5o A l ©^qfi^^J i H c 
£>Z>imd$3bZ> 0 AltDg^fcOSo. 0 2%iO'Ml^ 
W^tai, {m^w^]±?i^4^v \ ^*4^ 2 . 0 
%$Mx.Zk. «®Bfe*s4fSB r d«*aBc<STi-So C 
o<7)g^4(±, 0. 3 — 5. 0%i:$tb5o CoCOg^P 

^^fcbi-o Co©fii4S0. 3%<ti9'>^v^(C 

o%^s^s tmrngammB r , i h c 

^('f6T-t--5 0 Gac7)ffi^l:i4 N 0. 0 1-0. 5% 
t $n-5 0 G a cDiSa^JPfi^^ i H c <OfS]±lrtri 

ib-m p^*t5^o. o i%£<o'ptj:\,igr€riax mu 

®Rft/b&\t\ —ft. GaCD^475»0. 5%£jSx.'5 
?^@^^SB r roC£T*WFt^c5 1 k fctc, I* 
^tfST-T-So Cu<DB&»4. 0. 0 1-1. 0% 

tzb-t*\ m\tmt>*i. o%^m^k^(Dmmm-i 

Wl i H c <D^^±3^4/J^$^ \ 
[00 14] 

\mM>wmfm\ ^mm>w&<mm\^\^x%m. 

-t-S. BI2Jr*±3^\^<D|iBiaDeS^t-„ Nd- 

f e -B^i^m^m^-^M^u 
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»u 5)9f»tt*f^;Bi*i^s«u mm 

•So 

[0015] wriffixaco^ *7y— £>=¥-lrfc7M 

K5&t£tt3 0 K5{4#t^7 
>T * 1 _Hc#»]0f , dr-v Vtv 3 (DMPf(S^» 5 J: 5 * 

ii-rs £ o t£mmi< h» i 4 s tci&i-cv > 

7 V 6 fi, K 5 W * ! _BcSSbflf 

t*5V 3 M^s^c^s J; 5^iS-efosr £ 

^*LV\ ^7y-Wf6©^^ 3jIIJ(75fth« 20 

$S!g 1 2 -c»$;ft,5* 7 y i o . ^jxifi 

jfeg^y >9— Xfi^^V^^^tvTv ^„ 

*7 y i ofi*7 y - 1 o o ^nx^Lfd^sf 

9^9 1 3 ^ig^L-Ob^, f»t*, gp-fb5©»>y > 

t^Ill^CXtSHl^^m (^Cfc^^y-l 0 0 

&*mtz>z\tfrxzz> 0 »gigi2{i, ^vy—w 

1 0 ^T5fII<Dtt$|-e*7 y - 1 o o £{«ret 6 

u-ioon ifiWi l^a^^^y— w^e^^ 
[0016] wt> mm^^xmm-^ 9<<*i& 

±#LT, T^^2±^35T^i^^fc-7V 3£- 

ifT 4 3 Mcm&rFZo tK\ ^X\ x 7 y -m#w 6 
^^T^^^2±Ejffl#<Dp^4a}'{S 

m-3o v y -mz^m 1 o &tftb<*-t*\ * ^ 40 
1 3rtco^7y-i 00^, iew 1 3 mi* 7 y — 
w 6 &ii i:x^f -v ^ 3 (r#w^^r-5 0 j^dx 5 

y-?£l#t&a£, ll3(Cj;i9t^-t-?)„ 

1) &A#J»J (E13 (a) ) 

y -^^6^S7!)^^$n/iX7 y - 1 0 0 

2) ftA^S (E13 (b) ) 

* =7 y - 1 0 0 \x ^<^2 <D±mz.m^ -ok¥;Wn 

J^X, ^^l<tT^^^2T'«^ix6dr J ff^^ 50 
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3 <DTmD^r zma loo v 7. 7 y -^^-r^o 

3) &A#tffl (H3 (c) ) 

^7 y — 1 0 Oli^tfr^- 3coj^)^t3#^-5J; 
9 l^j^a-U t"7" 3 ?VD*.T\tmm. 8 {'Kit 

&m-z>^tte<*yy—i oo-cwc$tvTvK„ * 

7 y — 0$g& 6 T^V^ 2 o±ffi<D|S|^i4, * 

7 y ^mmmtkmm%.i^t*txmgB85£t 
^91^7)^7 y-«mi6^^T^o^2p B ra 
-fg&w&ix m3^^rf-it^]^.^7y— ^ti/Dig 

^<7^^r^C^^^57i^-e^?, 0 

[0017] x 7 y 1 0 imEmzmzmr 

■tZntil^ x 7 K-^^f6^ $yffi7iWj^8rt(cHX 
A*M)>b®*^ftfj:^xh^^ &Mmicftt£<> 

xhx<, xyVHm^efr&^xi^tzmgftim 

i^m^ o94^ ^9X3btUi£ < , ^7 y —m%g<D 
m&^y 5*94*1 _h7i^iSg$*So ^7 
tt'r^ 3(D±:g|^s^ttT^-5fcft, ^^7y- 

-f) mmtpxxmmn-z, Mmx-i* 

lflScO^r^b-^^W^fcoV^Tai^c^ ^^2fi 

tx^±fc^«ju ±M^tctmmc^x*yv-*m 

[0 0 18] 

[»?y 1 1 m^m&m 1 ^TI5^^i-5„ mmx. 

mXl$ is*, yh^ /Vmmt:m\< \ Nd-Fe-B^ 

^±Mfcy\m^wM&&*m. ioom m\zim^t^m 

it)5 1 3 o o P pm as»», ^R&tti^ffi^^#ia 

p U ^btbfc^cospi^g^ 5 ^ mT -fc 

"9 , ^r^U5g(4a»5^T*N d 2 8. 0 1%, P r 
0. 57%. Dyl. 5 0% Bl. 06, Co2. 0 
6%, NbO. 6 7%, A 1 0. 1 0%, Ga 0. 0 8 
%, CuO. 10%, e T'fco/Co ^&£0tHW5O: 

(hWXL/^ IK^i, tti^S (t*) FS D a p«LA3 
5^ffl^fCo ^t^j^cof^fi, ^fg,#^2 7 2°C, ») 
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*&£2. 4 c s t, 0 7°CX*tbZ> 0 WSffl/SLto 

mmm^wtmzmm^x <o , »^lt^7 y 

t %£- nwmS. t U iH^ii <bo# £±i. OwtW 
[0 0 19] fi^xg-Cfi, ^7!) — &*e*£§58@btf 

VT^ffl^T, HI 8 (a) i^rf-J:9^»K§Rp 0 p^ 

jf*i--<<. mmrmm*\^4 $£7mm, «4 io 

5mm, ^8 Omm) Klfl&Lfco *7lJHfc 
5 mm. 1*9^4 mmtfX&fclf-— /W-tf:/S:JflV \fc„ 

7 y H»#t £ y y^-t-m^t r^^t 

LT, 6 . 3 c m 3 /secT^ 7!)-^t'T^ 

rt^tttU Lfco * 7 y HHSfSWi* 7 y 

3. 5£!®©&, ^7U-*#«&U**SbO. 5#-C_t 

_h#^TB#}r(i^-vf ^^^^y— agSttf 20 
5 «fc 9 K Lfc. Wik, im-^M^- 1 3 k O e (DMS^M 
m&m\}\-,tdtmx\ J^O^-Sr'Fl**** ^^y-4 3 
O^g^rMl&ftf^bTiiSgL^Pj, i hv/cm 

warn ofia%o^5^#Lfco Maws 

«Bg*0Jffi*-C, TOfctf* (N 2 #*) SrigALfdsSi 
S3X 1 0' 2 To r r, J^fWl£»^2 0 0°C, Afflfe 

vk-hmm^mu mgm4*i o- 4 to r r, tm 
1 0 8 o°c, fts&Sffi 2mrsafes?nv 

*»S«az*fl*f*fa5 X 3 7 X 6 6 mm, 
Mi, 7. 6 2g/cm 3 ffcot 

9 0 o°cx 1 5 0 o°cx 2m$pygtotm&& 1 h 

[0 0 2 0] ^6S?W#^tlfc^»ftft75^[J^El 
9t^Kf-„ fta#bO#{i, 9 6±1. 4g (±1. 4 
6%) T-fcofCo £§i£f£ttfif £ <b^# lUffiMmSz' <9 40 
y^t^jfS-t-SOT, ^^*a»ibo#{i@^(7)3% 

y h&RSiW, ^M^B r 1 3. 6—13. 7 k 
G, W3iHcl5. 0~15. 3kOe s fefc^ 
/l«¥H* (BH) max 4 5. 0~4 5. 2MGOe/5* 

Nd2 8. 0 1% PrO. 5 7% Dy 1. 5 0% 
Bl. 0 6, Co 2. 0 6% NbO. 6 7% Al 
0. 10% GaO. 08% CuO. 10% O0. 
17% NO. 0 4 5% CO. 0 7%»effc 50 
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[002 1] 

lxmmum^tctmim^y]}-^ ms (b) 
(^rf-j; o & y ^y&Zfmt^ memo v 

tk'r^ 01^5 0 mm. ff£4mm, 6 0 mm) 
tC^&LfCo §^&— y K^f44 6 mm0)MHB«:IWTT2 

#e>*7y— e«&*«eiiufc. ^^y— 

3. 4mm, F^2. SmmW^TyW^^ffl^ 

fco y Hnasw-ii i ■fero^s^saaijif 
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